C-fos and IL-2 gene expression in rat brain cells and splenic lymphocytes after nonantigenic and antigenic stimuli.
Immunostimulatory or immunosuppressive stress models were used: (1) rotation stress (RS) and (2) immobilization (restraint) stress (IS). Intravenous injection of tetanus toxoid (anatoxin) (TT) was chosen as the antigenic stimulus (500 micrograms/kg weight), and intravenous injection of saline solution was used as the control. Splenic lymphocytes (CBA mice) or different brain structures (Wistar and Sprague-Dawley rats) were analyzed. The c-fos and interleukin-2 (IL-2) mRNA expression was measured using a digoxigenin (Dig)-labeled cDNA probe by spot or in situ hybridization. Rotation stress stimulated IL-2 mRNA synthesis in lymphocytes in the presence of ConA and rIL-2 by 40%. IL-2 mRNA synthesis in lymphoid cells obtained from animals after IS and after IS in combination with the administration in vitro of the cytotoxic drug CsA to the splenic lymphocytes was inhibited (30% and 99%), accordingly, as compared with control rats. Induction of c-fos mRNA synthesis in rat brain cells was noted 30 minutes after RS in the hypothalamus (lateralis hypothalamic area, LHA), thalamus, corpus collosum, and sensorimotor zone of the brain cortex. IL-2 mRNA synthesis was shown two hours after RS in the same structures. The increased number of c-fos mRNA-positive cells two hours after TT injection was shown in the posterior hypothalamus area (PHA), LHA, dorsomedial nucleus (DMH), ventromedial nucleus (VMH), and anterior hypothalamus area (AHA) as compared to the effect of i.v. saline injection. Moreover, IL-2 mRNA-positive cell induction was noted in the PHA, DMH, and VMH. Six hours after TT injection, c-fos mRNA expression was decreased in the PHA, LHA, and AHA. Activation of c-fos and IL-2 mRNA was detected in the paraventricularis nucleus 6 hours after TT i.v. injection. Thus, inhibition or stimulation of IL-2 gene expression in lymphoid cells depends on the nature of the stressors. RS or antigenic stimuli induce c-fos and IL-2 gene expression in definite structures of the brain. The dynamics of this process are time dependent. The partial correlation between c-fos and IL-2 mRNA expression in localization in brain structures and time dependence was shown.